[Abstract] Cytochrome (Cyt) b559, an important and essential core component of photosystem II in the photosynthetic electron transport system, is a heme-bridged heterodimer protein composed of an alpha subunit (PsbE) and a beta subunit (PsbF), and its reduced form has an absorption maximum in the α- 
band at 559 nm. The amounts of Cyt b559 can be determined by spectrophotometrical measurement of reduced minus oxidized difference spectra that are normalized with absorbance of isosbestic point at 580 nm. The authors use differential extinction coefficients of Cyt b559 [Δε(559-580 nm) = 15.5 mM -1 ·cm -1 ], which have been reported by Garewal and Wasserman (1974) . In addition to the Cyt b559, this procedure can be used for quantitation of Cyt b6 and Cyt f, the subunits of the Cyt b6/f complex, and P700, one of the core components of photosystem I. This protocol, which is adapted from Fujita and Murakami (1987) , is used in a cyanobacterium, Synechococcus elongatus PCC 7942, and also in other cyanobacterial strains including Synechocystis sp. PCC 6803. Discard supernatant by pipetting and resuspend precipitate in 5 ml of pre-chilled HN buffer.
Materials and Reagents
Repeat this centrifugation-resuspension step twice, with the precipitate finally resuspended in a small volume (< 0.5 ml) of the same prechilled buffer.
6. Transfer the resuspended membranes sample for cytochromes and P700 measurement into a micro centrifuge tube. Divide the sample into five aliquots to be stored at -80 °C until use. 9. Add 2 µl of 100 mM potassium ferricyanide solution (final concentration 1 mM) to the sample in the micro cuvette and mix it well with a micro spatula. Incubate the sample for several minutes at room temperature to completely oxidize cytochromes and P700.
10. Set the micro cuvette in a spectrophotometer and record the absorbance spectra at the range of wavelengths from 500-750 nm at room temperature. The complete oxidation can be confirmed by observation of no further change in the spectrum (see Note 2).
11. Add a few powder particles of hydroquinone to the sample in the micro cuvette and mix it well with a micro spatula to reduce Cyt f. Record the absorbance spectra at the same range of wavelengths in step 10 at room temperature. Check that Δλ maximum in difference spectra of this step minus step 10 is exhibited at 556.5 nm. Repeat step 11 several times until Cyt f is completely reduced, i.e., until the spectrum shows no further change (the final amount of hydroquinone, ca. 0.02 to 0.09 mg) (see Note 2).
12. To reduce Cyt b559 and P700 in the sample, add a few powder particles of sodium ascorbate to the sample in the micro cuvette and mix it well with a micro spatula. Record the absorbance spectra at room temperature. Check that Δλ maximum in Cyt b559 difference spectra of this step minus step 11 is exhibited at 559 nm. Also check that Δλ maximum in P700 difference spectra of this step minus step10 is exhibited at 700 nm. Repeat step 12 several times until Cyt b559 and P700 are completely reduced, i.e., until the spectrum shows no further change (the final amount of sodium ascorbate, ca. 0.04 to 0.16 mg) (see Note 2).
13. Add a few powder particles of sodium hydrosulfite to the sample in the micro cuvette and mix it well with a micro spatula to reduce Cyt b6. Record the absorbance spectra at room temperature.
Check that Δλ maximum in Cyt b6 difference spectra of this step minus step 12 is exhibited at 563 nm. Repeat step 13 several times until Cyt b6 is completely reduced, i.e., until the spectrum shows no further change (the final amount of sodium hydrosulfite, ca. 0.03 to 0.14 mg) (see Note 2).
14. Quantitate Cyt b559, Cyt b6, Cyt f and P700 by using following formulas, [1] , [2] , [3] and [4] 
